Brons Agacinin Dallanma Bicimindeki Farkliliklar

Variations in Patterns of Bronchial Tree

Brons Agaci / Bronchial Tree

Cenk Kilig, Yalgin Kirici, Hasan Ozan

Department of Anatomy, Gulhane Military Medical Academy, Faculty of Medicine, Ankara, Turkey.

Ozet

Amacg

Brons agacinin dallanma bicimindeki farkhliklarin bilinmesi go-
gus hastaliklarinin tanisi ve cerrahisi icin yararlidir. Calisma-
mizda brons agacinin dallanma bicimindeki farkhliklar ortaya
cikarmayi amacladik.

Gerec ve Yontemler

Bu calismada 15 kadavraya ait 15 sag, 15 sol akciger kullanildi.
Her bir lobun tiim dallari etrafini saran parankimden diseke edil-
di. Brons agacinin dallanmasi gériiniir hale getirildi. Segmental
ve bazi subsegmental bronkuslarin dallanma bicimleri belirlendi
ve aksesuar bronkuslarin bulunup bulunmadigi incelendi.
Bulgular

Brons agacinin dallanma bicimindeki en sik farkliliklarin sag
tarafta B6c, B6a+6b; B7, B8, B9+10 ve sol tarafta B1+2, B3;
B7+8, B9+10 seklinde oldugunu tespit ettik. En sik goriilen akse-
suar bronkuslar sag tarafta B10 segmentinden ¢ikan bronchus
segmentalis subsuperior, ve sol tarafta bronchus segmentalis
subsuperior ve B10 segmentinden cikan bronchus segmentalis
subsuperiordur. Bircok arastirmaci brons agacimin dallarinin
tespit edilmesi icin farklh terminolojiler kullanmistir. Sol akciger-
lerde B1+2 (60%) ve B7+8 (79,99%) seklindeki dallanma bicim-
lerini daha sik olarak bulduk.

Sonuc

Sol tarafta 8 segmental bronkus bulundugunu tespit ettik. Bu
calisma bircok radyolojik ve anatomik calisma icin faydal ola-
caktir.

Anahtar Kelimeler

Bronkuslar, Akciger, Gogus Cerrahisi, Bronkoskopi, Bronsiyal
Hastaliklar, Terminoloji.

Abstract

Aim

Knowledge of variations in patterns of bronchial tree is useful
for diagnosis and surgery of chest diseases. In our study we
aimed to expose the variations in patterns of bronchial tree.
Material and Methods

In this study 15 right and 15 left lungs from 15 cadavers
were used. All branches of each lobe were dissected from the
surrounding parenchyma. Ramification of bronchial tree was
displayed. The patterns of segmental and some subsegmental
bronchi were determinated and whether accessory bronchus
present or not was examined.

Results

We identified that most common variations in the patterns of
bronchial tree are B6c, B6a+6b; B7, B8, B9+10 in right side
and B1+2, B3; B7+8, B9+10 in left side. The most common
accessory bronchi were bronchus subsuperior arising from B10
in right side, and bronchus subsuperior and bronchus subsuperior
arising from B10 in left side. Many researchers used different
terminologies for identification of branches of bronchial tree.
We commonly found patterns of B1+2 (60%) and B7+8 (79,99%)
in left lungs.

Conclusion

It is identified that there are 8 segmental bronchi on the left.
This study will be helpful for many radiological and anatomical
studies.
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Figure 3. The left superior lobar bronchus (left lung, lateral view) shows a
division into four branches: B1 (apical ), B2 (posterior), B3 (anterior) and LCT
(lingular common trunk).

Table 1. The rates of patterns of segmental bronchi according to side.

Right lung Left lung
B1,B2,B3 86,6% 40%
B1,B2,B3,X 13,33% -
B1+B2,B3 - 60%
B4 and B5 superior-inferior 6,66% 100%
B4 and B5 medial-lateral 93,33% -
An extra bronchus after lingular division - T5EE F.|g.u're 4 The left superior lobar broncljlus (left Il.,mg, lateral V|e'3w) shows a
division into three branches: B1+B2 (apicoposterior), B3 (anterior) and LCT
Three bronchi in the lingular division - 46,66% (lingular common trunk).
B7 absent 13,33% 6,66%
B7,88, 9,810 20% i Table 2. The rates of patterns of the superior segmental bronchi according to side.
B7+8, B9+10 6,66% 53,33% Right lung Left lung
B7,B8, B9+10 53,33% - B6a,B6b,B6¢ 20% 40%
B7+8, B9,B10 : 26,66% B6a,Béb+c - 26,66%
0 0y
B7.88+9+10 6.66% _ B6b,B6a+c 6,66% 6,66%
B6c,B6a+b 66,66% 20%
B7 separated from B8 - 13,33%
Irregular B6 6,66% 6,66%

Irregular basal stem - -

Figure 6. The right basal stem (right lung, inferior view) shows a division
view) shows a division into two branches: B6a+6b (medial+superior) and into three branches: B7 (medial basilar), B8 (anterior basilar) and B9+10
B6c (lateral). (lateral and posterior basilar).

gure 5. The right superior segmental bronchus (right lung, posterior
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Introduction

Variations of airways may cause unexpected complications
during endotracheal intubation and chest surgery.
Knowledge of variations in patterns of bronchial tree is
necessary for diagnosis and surgery of chest diseases.
Thus in our study we aimed to expose the variations in
patterns of bronchial tree.

The right superior lobar bronchus arises from the
right main bronchus. The right superior lobar bronchus
commonly divides into three branches designated apical
(B1), posterior (B2) and anterior (B3) [1-4]. Then, the right
main bronchus continues as the intermediate bronchus
[2-4]. The intermediate bronchus bifurcates to become
the bronchi to the middle and lower lobes [2,3]. The
middle lobar bronchus bifurcates into lateral (B4) and
medial (B5) segmental branches [1-4]. The right inferior
lobar bronchus; bifurcates into superior (B6), medial
basilar (B7), anterior basilar (B8), lateral basilar (B9) and
posterior basilar (B10) segmental branches [1-4].

The left main bronchus divides into the upper and lower
lobar bronchi [1-4]. The left superior lobar bronchus
commonly bifurcates two divisions. The upper division
immediately divides into three segmental branches, B1,
B2 and B3. The lower division is the lingular common trunk
and divides into superior (B4) and inferior (B5) divisions
[2,3]. The left inferior lobar bronchus; bifurcates into B6,
B7, B8, B9 and B10 segmental branches [1-3].

Material and Methods

In this study 15 right and 15 left lungs from 15 cadavers
fixed with formaldehyde were used. The cases with
bronchopulmonary disease were not included in the
study. The ages of the subjects were from 37-64 years (8
males and 7 females). Anterior thoracic wall was cut with
costotomy and elevated. Then the lung was removed.

All lungs were injected with red ink through the trachea.
Then, vessels and lymph nodes in the hilar region was
removed. The primary branches of each lobe were
dissected from the surrounding parenchyma. Each lobe
was also dissected from the anterior surface under the
dissecting microscope. Ramification of bronchial tree
was displayed and photographied.

The patterns of segmental and some subsegmental
bronchi were determinated and whether accessory
bronchus present or not was examined.

Results

The patterns of segmental and some subsegmental
distribution bronchi and accessory bronchi were displayed
in Figure 1-8 and documented in Table 1-3.

Figure 1. The right superior lobar bronchus (right lung, lateral view) shows a
division into three branches: B1 (apical), B2 (posterior) and B3 (anterior).

Figure 2. The right superior lobar bronchus (right lung, lateral view) shows
a division into four branches: B1 (apical), B2 (posterior), B3 (anterior) and BX
(accessory bronchus).

36 |Journal of Clinical and Analytical Medicine



Brong Agaci / Bronchial Tree

Table 3. The rates of patterns of accessory bronchi according to side.

Right lung Left lung
Bronchus subsuperior 60% 60%
Bronchus subsuperior arising from B9 60% 46,66%
Bronchus subsuperior arising from B10 73,33% 60%

Table 4. The comparison of variations in ramifications of the left upper, right upper and right middle lobes.

Right lung Left lung
B4 and B5
B1,B2, B1,B2, superior B1,B2, B1+2, An extra Three
B3 B3,X upert B3 B3  bronchus bronchi
inferior
Boyden and Hamre - - 18% - - - -
Boyden and
y 46%  14% - - - - -
Scannell
Ghaye 30% - 23% 83% 17% - -
Figure 7. The left basal stem (left lung, anterior view)
shows a division into two branches: B7+8 (medial and GOFIlUgUI’ - 0’350/0 - - - 0’40/0 0’20/0
anterior basilar) and B9+10 (lateral and posterior Koshino 45% 2.6% _ _ _ _ _
basilar),_ 2
s Scannell - - - - - 12% -
Present study 86,66% 13,33%  6,66% 40% 60% 13,33%  46,66%
Table 5. The comparison of variations in ramifications of the superior segmental bronchi.
Right lung Left lung
ggs tleey Béb, 156, Irregular ggz Bba, i, Béc, Irregular
’ B6b+c B6a+c B6a+b g ’  B6b+c B6at+c B6a+b 8
B6c B6c
Berg - - - - - 15%  43% 27%  10% 5%
IRty &me 4% 8% 2% 72% 14% - - - - -
Boyden
Ghaye - - - >65% - - 45% - -
Naidich - - - 60% - - 45% - - -
Pitel and Boyden - - - - - 18%  42% 32% 2% 6%
Smith and 6% - - BE% 8% - - - - -
Boyden
Present study 20% - 6,66% 66,66% 6,66%  40% 26,66% 6,66% 20%  6,66%
e
Figure 8. B*, The subsuperior bronchus; B*(9), the
subsuperior bronchus arising from B9 segment;
B*(10), the subsuperior bronchus arising from B10
segment (right lung, posterior view). Table 7. The comparison of variations in ramifications of left basal stem.
B7 absent B7 separated from B8 B7+8,B9+10 B9,B10,B7+8 Irregular
;’::;lesttién:he comparison of variations in ramifications of right Berg 3% 8% 67% 13% 9%
B7 B7,88,  B7+8, B7,B8, B7, R - - - -
absent B9,BIO  B9+10  B9+10  B8+9+10 Ferry and Boyden
Berg Ghaye - 14% 76% 10% -
Ferry and 20%
Boyden Naidich <5% - 45% 15% -
Ghaye 10% 6% 3% 68% 10%
Naidich 5% 0% Pitel and Boyden 18% 42% 32% 2% 6%
Pitel and .
Boyden Smith and ) ) ) . ]
o e e
Presentstudy  13,33%  20% 6,66%  5333% 6,66% Present study 6,66% 13,33% 53,33% 26,66% 6,66%
Table 8. The comparison of rates of accessory bronchi.
Right lung Left lung

Bronchus Bronchus subsuperior Bronchus subsuperior Bronchus  Bronchus subsuperior Bronchus subsuperior arising
subsuperior  arising from B9 arising from B10 subsuperior arising from B9 from B10
Berg - - - 28,3% 66,7% 85%
Ferry and 61% . 84% 5 - =
Boyden
Ghaye 56% - - 26% - -
Naidich 30% - - 30% - -
Pitel and Boyden - - - 26% 80% 84%
smith and 62% . 84% : - -
Boyden
Present study 60% 60% 73,33% 60% 46,66% 60%
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Discussion

Many researchers used different terminologies for
identification of branches of bronchial tree [1-5]. There
are 10 segmental bronchi on each lung as emphasized
some authors [1,5]. Others reported that there are 8 or 9
segmental bronchi on each left lung [2-4]. We commonly
found patterns of B1+2 (60%) and B7+8 (79,99%) in left
lungs. It is identified that there are 8 segmental bronchi
on the left.

The results of some researchers [3,6-15] were
documented and compared in Table 4-8. It is reported
that the most common variation in left upper lobe is three
bronchi in the lingular division as our findings [4]. As a
result of performing lingulectomy in case of this variation
momentous complications may occur. Rate of “B1+2 and
B3” in left side in our study is in conformity with results in
literature [2,3,16]. Some reports [2,3] comment lingular
common trunk is present in left upper lobe of all lungs as
our study. Scannell cited that medial-lateral placement
instead of superior-inferior is common in B4 and B5
segments of left upper lobe [7]. Ghaye et al [8] found

that rate of this placement is 25%. On the contrary, this
placement is absent in our study. In contrast to previous
reports [9,10], in this study trifurcate pattern in middle
lobe bronchus was not found. Computed Tomography
and Magnetic Resonance of the Thorax states that right
superior segmental bronchus is usually bifurcate, rarely
trifurcate as our study [3]. In present study, B9 and B10
are usually arised from a common root the similarity
in previous results [4,16]. General Thoracic Surgery
mentions that the most common ramification pattern in
left basal root is “B7+8 and B9+10” as our study [4]. We
ascertained that rate of “B7+8” is more higher in left
side than right side. Also, previous authors [2,4] assumed
that “B7+8” is a single bronchus in left side. Variations
in the patterns of the bronchial tree, for the most part,
due to displacement of segmental and subsegmental
bronchi. We thought that knowledge of variations in the
patterns of the bronchial tree is necessary for most of
the clinical implications. Also, this study will be helpful
for many radiological and anatomical studies.
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